Introduction
Early embryonic mortality is a significant contributor to pregnancy failure in many mammalian species (Hafez, 1967; Cooke, 1988) . Prevention of early embryonic mortality requires a thorough understanding of the regulation of embryo devel¬ opment. Evidence is accumulating that factors promoting the growth of various types of tissue and cell may also control the growth of early mammalian embryos (Harvey and Kaye, 1988; DeChiara et al, 1990; Paria and Dey, 1990) . We previously reported that the addition of insulin to the culture medium improves the development of rat preimplantation embryos in vitro, and that this action of insulin requires the presence of amino acids (Zhang and Armstrong, 1990) . The presence of insulin receptors has been demonstrated in eight-cell mouse embryos (Heyner et al, 1989) . In addition, mRNAs encoding insulin-like growth factor (IGF) type I and type II receptors and IGF-II are also present in preimplantation embryos from mice (Rappolee et al, 1990) and cattle (Watson et al, 1992) (Fig. la) . Southern blot analysis using a radiolabelled cDNA probe for human insulin receptor (Ullrich et al, 1985) confirmed the authenticity of the PCR product, and also detected insulin receptor mRNA signals in four-cell and eight-cell embryos (Fig. lb) . The presence of low amounts of insulin receptor mRNA in four-cell and eight-cell embryos was further demonstrated when the PCR was continued for 40 cycles (Fig. lc) .
Messenger RNA encoding the IGF type I receptor was also detected in oocytes, one-cell and two-cell embryos and blastocysts (Fig. 2) . The signals in four-and eight-cell embryos were too weak to be visualized easily. This was not improved by increasing the number of PCR cycles, due to the presence of a non-specific band (the lower band). This non-specific band has also been observed in other studies on mouse and bovine embryos using the same PCR primers (Telford et al, 1990a; Watson et al, 1992) , and is caused by a crossreaction between the primers and insulin receptor cDNA sequences (Telford et al, 1990a (Fig. 4) , and the authenticity of the PCR product was confirmed by digestion with Mspl (Fig. 3) (Fig. 6 ).
Discussion
Insulin and IGFs are a group of structurally related polypep¬ tides that regulate the growth of many types of mammalian cell (reviewed by Froesch et al, 1985; and Czech, 1989 (Rappolee et al, 1990) . IGF-I mRNA could not be detected in preimplantation embryos in the present study, which is consistent with the absence of this mRNA in preimplantation mouse embryos (Rappolee et al, 1990 (Bavister, 1988 (Pampfer et al, 1990; Beebe and Kaye, 1991) .
Some of the earliest mammalian developmental events are controlled by maternal products accumulated within the oocyte during oogénesis. These inherited maternal transcripts undergo a degradation process to be replaced by transcripts of the embryonic genome at various species-specific stages of early cleavage (Telford el al, 1990b (Giebelhaus et al, 1983; Graves et al, 1985) . In the study by Rappolee et al. (1990) 
